Labile Al forms can be dangerous in acid soils due to their potential toxicity to plants. This paper deals with the distribution of exchangeable, weakly organically bound, and total organically bound Al forms in soils on 98 sites of the Jizera Mountains region. For the extraction of these Al forms, 0.5M KCl (Al KCl ), 0.3M CuCl 2 (Al CuCl 2 ), and 0.05M Na 4 P 2 O 7 (Al Na 4 P 2 O 7 ) solutions were used, respectively. Aluminium concentrations in all extracts were determined by means of ICP-OES. Following mean concentrations of Al forms were found in the O and B horizons (mg/kg): Al KCl -1236 and 832, Al CuCl 2 -4268 and 1945, and Al Na 4 P 2 O 7 -5043 and 8420. Basic soil characteristics were determined by commonly used methods. Their influence on Al forms distribution was assessed. Factor analysis showed that the most important soil factors controlling Al forms distribution were soil reaction and the total content of Ca (or Ca and Mg in the B horizon).
Aluminium is the most abundant metal in the Earth crust (7.5% of weight). It is contained in 250 minerals; thereout approximately 40% are alumosilicates. In soils, Al represents approximately 8% of the total mineral content (Polaňski and Smulikowski 1978, Gauthier 2002) .
Aluminium concentration in soil solution depends mainly on soil pH, as it has been observed and proved by many researches. However, the influence of soil pH on Al behaviour is strongly modified by the presence of complexing fractions of soil organic matter (Berggen and Mulder 1995, Hees et al. 2000) . Normal chemical weathering of alumosilicates by carbonic acid or various organic acids (i.e. abundantly occurring weak acids), as the principal source of Al in soils, generally causes only a short-lived mobilization of Al (Sposito 1996) .
The anthropogenic effects on the lithospheric Al cycling increase the biospheric burden of aluminium. In addition, these activities are accelerating this cycle to allow a much more rapid flux of the metal into the biosphere and in particular into humans (Exley 2003) . However, since the Al pool within the soil environment is so large, even a small perturbation of normal weathering (i.e. soil acidification) may cause a large increase in Al mobility and profoundly increase the concentration of this element in soil solution or in natural waters (Sposito 1996) .
The form of Al plays a decisive role in its potential bioavailability and toxicity. Toxicity to plants qualitatively decreases in the order: Al 13 (not in a form of phosphates or silicates), Al 3+ , Al (OH) 2+ , Al(OH) 2 + . Aluminium bound in fluoride or organic complexes and Al(OH) 3 are supposed to be nontoxic (Boudot et al. 1994 , Sposito 1996 , Gauthier 2002 . The complexation of Al by natural organic substances is of considerable significance in regulating concentrations of the highly toxic Al 3+ ion in acid soils and natural waters (Sposito 1996) .
The Jizera Mountains region was strongly affected by human activities in the last few decades. High concentrations of acidificants in atmosphere led to the damage of forest and soils. Breakdown of the forest structure was followed by grass expansion (Soukupová 1996) . At present, the concentrations of acidificants in atmosphere are below emission limits. However, forests still stay threatened by long-term changes of soil conditions (lower base saturation, lower pH and higher labile Al forms concentrations). Distribution of basic soil characteristics in this region was shown in Mládková et al. (2003a, b) . The effect of soil horizons and forest types on Al forms is described by Mládková et al. (2004) .
The aim of this paper is to describe the effect of basic soil characteristic on the Al distribution among its mobile or potentially mobilizable forms in soil.
MATERIAL AND METHODS
This contribution is focused on the Jizera Mountains region, which is located in the North of Bohemia. A set of 98 sampling sites was studied in this region. Altitudes of these sites ranged from 400 to 1000 m. Beech, spruce and mixed forests are the prevailing vegetation cover. The highest parts of the mountains are to a large extent covered by grass (Calamagrostis villosa). Soil samples from sufficiently deep horizons were collected on these places. In all cases, one sample was collected from organic O (L + F) horizon and at least one sample from mineral horizon (cambic or spodic B horizons). Samples were air dried and passed through 2 mm sieves. Basic soil characteristics were determined by commonly used methods: pH H 2 O and pH KCl potentiometrically; humus quality was assessed by the ratio of absorbances of pyrophosphate soil extract at the wavelengths of 400 and 600 nm (A 400 /A 600 , Pospíšil 1981) . Organic carbon quantity (C org ) was determined oxidimitrically by a modified Tjurin method (Pospíšil 1964) ; this analysis was done only on samples from mineral horizons. Total contents of C, N and S (C tot , N tot , S tot ) were measured by automated analyser LECO CNS-2000 (MI USA). Effective cation exchange capacity (CEC) of mineral horizons was determined according to Mehlich with unbuffered 0.1M BaCl 2 extraction solution (Podlešáková et al. 1992) . At the same time, the concentration of exchangeable base cations (Ca, Mg, K) and exchangeable Al form (Al exch ) was determined. In almost all cases, however, the concentrations of exchangeable Ca, Mg and K were under the detection limit hence these variables were not used in statistical treatment. Total contents of Ca and Mg (Ca tot , Mg tot ) were measured after soil digestion with aqua regia (Zbíral 1996) . Contents of three different Al forms were determined according to Drábek et al. (2003) ; exchangeable Al forms were extracted with 0.5M KCl solution (Al KCl ), an assessment of weakly organically bound and total organically bound Al forms was based on Al amounts extracted with 0.3M CuCl 2 (Al CuCl 2 ) and 0.05M Na 4 P 2 O 7 (Al Na 4 P 2 O 7 ) solutions, respectively. Aluminium concentrations in all extracts were determined by means of ICP-OES (VARIAN Vista Pro, VARIAN, Australia).
Statgraphics Plus 4.0 for Windows (Manugistics 1997 ) was used to perform correlation and factor analysis. Table 1 shows average values of all studied variables. The major part of the variables had normal distribution in both horizons. Logarithmic transformation was used for the normalisation of Ca tot , Mg tot and Al Na 4 P 2 O 7 in the O horizon and Al KCl and Al CuCl 2 in the B horizon. The total content of S did not have a normal distribution in any horizons in this study and the total content of N did not have a normal distribution in the B horizon even after the transformation. Therefore, they were not used in further statistical analysis. Correlation analysis showed significant relationships among all three Al forms in the O horizon (Table 2 ). In the B horizon, Al Na 4 P 2 O 7 did not show any correlation with Al exch and Al KCl , significant correlation exist among the other Al forms (Table 3) .
RESULTS AND DISCUSSION
On the basis of correlation analysis results in the O and B horizons, which showed relationships among studied variables (Tables 2 and 3 ), values of basic soil characteristics and mobile Al forms contents were treated with factor analysis. Tables 4 and 5 show models of factor analysis in the O and B horizons. In both cases, four factors were extracted. These four factors accounted for 78.6% of the variability in the original data for the O horizon and 74.3% for the B horizon. Variance percentage explained by individual factors is shown in Tables 4 and 5 . Communality values of studied Al forms show that the model for the O horizon better explains their variability than the model for the B horizon.
The most important factor in the O horizon is that of organic matter content. It accounted for 30.6% of the variability in the original data and the highest factor loadings showed variables C tot and N tot . The second factor was interpreted as the factor of soil reaction, the third one can be interpreted as the factor of Ca tot and Al forms contents, and the fourth one was interpreted as the factor of humus A similar situation is in the case of Ca tot content versus Al CuCl 2 and Al Na 4 P 2 O 7 . However, the influence of pH is weaker and the low pH even decreases the concentrations of Al CuCl 2 and Al Na 4 P 2 O 7 . A different situation is in the B horizons. The most important is the factor of exchangeable Al forms and soil reaction. It accounts for 36.8% of the total variability in the original data. The second factor 
